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lett•• vera of • thu'Ml 01" DODtb8l'M1 aatUZ'e &ad tbi. cou14 DDt
; be ueertatae4 tro. tlw In.uatlol1 parglterl 4.1c:r1bec1. JIowyer,
o 'the Nnl...,. of ttd.• .tom, 11". COD81atellt vitia otbl1", para11el1A
.,.8tlptlou Wiab baY. abava .v:ral ae1tatioa to be chal"acterinio
or tbe "'PO" to IIlc:rovae-1"'" atr' e. '
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,..,. the Milt coAtroUe4 &Ill mit 4d'1A1t1YD 1"...U'cb 011

, : tM Iftect. of 1IlCZ'O"••• on lpec1t10 Mural tUAotloDi 1. nnacta4
iA • "PO" 'bJ Yu. I. laMukq [11], • RUlIied the tUAe:t1oA&1
.ate of tM boI _1"1'. n. l,alrttJdl~, 4w1D1 ...... to p1M4
... oollU.aana 1O-12.S--"... (1-1' -If:Iil.). III W, null'. 1M
firllt, c1atcld_ the t_1'8I1~er. of tile alCl'Oll•• rep....
ue4 aal .1ecH4 • 1Il\eaa1\7 of 11 -leitMl, vh1eh va articl••
to 1Dcre_ the ~......tun ot ,. "MIZ'a1 apeo!Ma 1'7 10C arter aD
apo.... of 20-30 lila. !he ett.ct. of collU.ll1»ua JIlcrov••• (12.' ca,

, 11 _I";', ...... 4araUoA 20 1IlD) oWN nUllied 1D tbe 't11"n lens".
!.i~:;':· ID 34 tem, • n1lab1e cbanp. 1D tbnao14 ••na1t1.,1\7 ".n IIDted•
., .•tt..¢~~"". , .!be athol' c114 .te, bawf.., 1Dcnue4 coDluat1oD rate, tbbNY1ata4
~. ~~~~'04 ~ ,,:.: 0 ", ~111te u4 n1ath'e Z'8tnctoJ7~" aaI alteNc1 action CUl"Nn\
~o;;·'J.:·"':, . .. -.l1ttd., vld.cb be ~lJ1p4 to be of a ~na1 nat.e.
M";:' ~~"~..a~ 0 ••• • •

i •• htenn1nl vera Id. ten. vith pu1ae4 Id.Cl"OVIW.' (10 CD,
1 ..0 palM, '100 pv1aea/_c, apo... 4urat1oa 20-30 Jda). Here, a
Wlnlte 1ftareaM 10 _ura1 coahcU~.. aalta1d11\7 va .aen
aid vae ~alp4 to be a nault of tbe .-atbfta1 (.,.aU10) err.at..
11. reuoll tor w.. coDOlutoll vaa tbat. at. a trequ,uCl1 of ?CO puln./_c
(pu1H 1n\ena1 1.4 _0) tobe1'. vu a· at-1on ot Dt'Vft1 abSft.. !be
pal" !nteals.v of 1"ld1ation ... v.. 1400 u.. INAtu tbaA tbe _an
lne1 of intend"4~ COAtS.m». 1ft'aUat1oD. AlIo, a\ tNcpAC1••
of 100 aD4 200 pa1eea/_o, tile pu1ae 1Atwn1 (5-10 ..0) ".. too
1ft. to "1111' 111 -Uo.. 'ISAa",., the 0.200 1...... obla'wa4

, la ..daD te..... c11dIII p1M4 1rNIl11at.1on co1I14 DO' apldA
• ftft- to teato14 ilia'-' 1ft ooa4taaUoD I"&te cnw .,&1•• ob
tai_ vb-. .,.os.-. van JIbIa1aa111 ..... ". tblaat der..alte. 1"&-

00· ocm1a1:Q.e aldfta Sa ...at ezelt&Uon ven obaene4 GurS.... jIa1.... '
1o-c. va. 1ft.uaUoD vh1ah 001114 no' be obaene4 c111riD1 coJd1DuDua

. lfte41atioa. the nlQ1t. of tb!. lIw.llUptloD IlUPl*ft tbe v'.de1r
lieU Scrrl.' 't'1w tUt pa1M4 JIlcrova•• are .,.. b1olol1~act.1.,0 (

, ~ iD the aeara1 ~nae tbu coDt1AaDu (nonpulHd) lIlarov.... -.,'_"__
,:,'. ~, tb.rt1 1. no n14.. that "'M1d7 baa oollt1m1et1

n .... I10Jtl tbe. 1SMa alDce 1964. BlMner, uot.W~~ 0

vbS.cb baa rtlC8Dt~ recel• .a mre at.taaUoll 18 beue pun'*' birna.. [12],vit.h ••X-~ baa. co13abo1"atecllA tbe put [~].
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la[12] he.... n.1d1ed t • .ueet. ot PU18td u4 collt1m»u
~2.5-.v••• OA t... lO-O*13ed anltUle .,... ot ~c1.'."

po.d1t1e~ to nrreaUDi thla DOat~ -ellaad._ of alcro
• eftect. OD JdcMr .....81 It~ture.. ~e hid pnyloU8~ demISe .

1"&t4d tbat par_d.a, VheA expo.. to &-0 aD! 4-e CUZTe.l. ex-., ..
W Aft -.1.~rl0 .back "actioA- (ESR) ~t certa.1ft t'bzoe.bold do.... '. '..~

tbU atudT, be apoH4 par_d.. loaateet 111 • pollavnne 'cbllllt4l" .... , .
vit1l • ba7 1atU1on aa4 at.t.acMcl to- the alClOV•• s-c-r.1' +.0' ' ..

_ ...au, 12.5-ca v.a£! 1A do•• ~ 0.. pel' aee.oarJ (40. cluratio~
100 .-). ftJ... par-nor nRlt.e4 1A ,& n&atloft .,-nar to tM

A .ooad _zoi•• vu .... to pu1n4 (200-700 pulle./_c) ,
0... v••• v1t.Ja 1.-,0..,0 dtD'atlona OAC8 pel' ••coad. ftlw par..

N'fea1l4. 'tJat t .. _ID pover thJoeehD14 yl1•• to~ pulled .-1011)
........ b1par thaD 101' cOaUAuau ad.CI'OVa'f. yel... Aa 1ft. . . •
:"U1Cil" atudT vitb tblt trol Dena ['1), & ~ti•• ettaC'~ v.. .
llUM'eI'S.-uo ot t. pa1M4 10-. v.... It 1. 1DterellU,. to IJOtoe

:t fr••SD'" tile __ ,.....tw. X-aatq .... 1ft ld.. 1aIPU'i- .
• 81Iao. bot.h t ... I'MIU'OIaen ooU6orated SA tba aealp of

_,._ tor the.~ ori.n.s 8t.UlU.••, it 1. eDtSft~ po.l1b1.
:t~ botb ... tbe __ bardveM. . . '

,. . ~.

Pre.... tblrd aaa tourth ..n•• of iaweat1.&Uoft vert dea1pec1
~~bII' IIlClr'OV8I...1II1U11e4~.~ eleot.ftca1 ew

• It .. tori tlIa~ _crWae. deereue4 tbe tbnabo14 '901t....
_..., to woke &1\ 1Sl. 'tbe"'" 1Aterpnte4 t,••• ren1ts, to
'her vltll the .tact ~t. heatUC 414 DOt exceed 1.'·C 111~ ..rie.,
1.Id1cate the DOIltbetw1 ett.n ot _cravaT... Hl.....atl ..dut.
~ aplanau.oa or t!Ia .c:ban1a or t.1Ie 011_"14 IIlCl'OV&•• eftect.a

• toUona 1) aeltaUoa thnabo14 ftl•• tel' pa1ae4 and co...
......IIAUI alGl'OVaftfl wn a twadlGa ot the qudnt.1c root of tba1l' doH

Moa 01" aeria.. .. 2)~ ito Nlattouldp lMtveea pu18e4'
Ibo14 JIOWI" ...~ .. noted. Pn_.. l&Uatlecl that
NIPZHch ani the data ...... 1a '111. ataIJ' wtd4 .1p to c1ar1!7-clMud_~ ..oro..... eftecta Oft ,tJaI -ao1tab1e- (.ural) 8\ruc-

• of hi"" a"'MI •• ' .. , ,

Pre.--. nnlta JuLy. 010.__ panUaW r~'., ·d• .,1t.
dSttereace 1. t.he .,.~.. Itdld. S1Ma PN... U4X-~ .

(01' et.111 azoe) .-Utlboratora" the._~. to t.he pl'O'b1eu
JI81Ih1 :react1cDl to IIlC1'OVllY'. !:aYe beu eIp1DJed. All ot the •

taU•• t.zoeaw ill t.Id.a ••1011, 1Dc1WS'. Pn.-A'. UJIl X-~'"
11I11" taor t.be 'tJMIoJ7 tbat. the _cbM1_ of -.t.CJ'CMfta .treat. Oil

_&I. 01' DMlra1.-11ka .t.ran.... i. DlMltberaa1, buecl Oft ~nt,
\fId.e1a thl'eabo14 or .AtheJUl n..1d inteultie. vaN l.e,tis_toed.

, 1Ib11e 0_ IIlIIIt aspect t.bat. 'the lftterelt1Dl relU1t.. ot tbe at1l!18.
0ne4 here \101114 lead to &A 1Acreuecl r •••arch effort ift this area,

... baa bMa DO recant perceptible iAcr.... h tbe number ~ article. .
~ro"", to thi. problea.

, '
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4. ID "f1'YO _vel .tt.ct.

.
. ............. ,.,,"'" ~,,·~.1

- . A larp COIIplaollt ot the Sori.et .reHarch co-w.t7 devoted .
to the neural eftecta of JI1C1'OVIW__zoaap HI. baa WIed a Imre 1a
41ftct approach to the pz'Oblea. Here, tbe faction 01' beba1qr ot
tbe vhole orlada or parle of it an .t1d1e4 dW'1111 tb8 action ot
'Y&T1oua DIP s.:rr.alat1oD ~t... (local or vbDle-bo4J 1n'ldltlt.lon).
Br.'tena1., or taact10ul patterDa an deduee4 to reneet 1nt.erD&1
DfRIN1 ett.ct. 1D tM ... of .", 1Iwe.uIDt1on of tbl _ural
.tnct... ltH1t. A'"lara tile problea of c1ua1f7iJllll1czoovn.
DIUl"a1 .tt.ct• .. t.~ 01' nonthelWll, to_ 1'.lU1t. of IIaIV' !m.1t
llationa are cloubttu11A t.:ai. reapeot 1na8aacb .. tbe b1oplwa1ca1,
chelllca1, and ".D thelW1 p....tv. of ane._ DOIIt'*'-l .ttect.
I... mt 'beoD 1a'roat1cate4. ADD'ber dl"-.back of tld.a 1nd1recf,
'1ppZ'O&C'.h ia tbe 41tt1cu1V. (it not a1NIol~ ~.a1b11it11~ deter
Mlnine ~fIat .. -.:IaId.Cl"OV•• __'I baa naoblcl't,be Mural atrue-
t 1A quenSoa. !Id.. prob1aa ot .......\1••, ~II ""wi',. vltro
U 40~ 18 of opea 00AaeI'Il to -W 80Yid r.MU'CbeI'a,
he.- [5,6,"] 1D patiaI.1.ut. !be .....4 co.... 1. that CO..
pn••l'Y. NMaI"C1a liD t.Id.a pro~ 1. ""lute~MCeM&l7 it tile
apeclt1a _chMS_ of IMP erre.. an to be rrr4a1e4. HoMthe1ea.,t. ~o:r1V of 1o'I1e\ nee_ellen lA tb18 f1.14 t ..l tbat tIM be
baY1on1 ani! r.et1oD&1 IippI"O&Ob to~ DO' eft.ct. la a .,all4
o. 1D tU\ It 1. poallb1e to obIOn. t.renda in bio1Allca1 lelpOftH.
to IMP'. tlld.cb c1eaI'~ d1tter troa Neponaa to other, better wd.r
IItoo4 8t'-". !b8nton, t.1d.a _etlon v11\ rnlIV _ of the .,re
r.ceat worb npportilll W. bellet.

A. tar t ..... 1960, '""" [1'] aonc1111e4 \11&\ fttal
at1lUe. ill t_ SoYiet. VnloA and .-o.d bin c1MI"17 Wi *t,&10. vitia a t1IIINI1 err.ct OD the 1l'Y1nl OI'Iad., Iller a1ao
haft a .-ean.a IIJIM1ftO' eft••- (a tMa tba\ rn_ ao~ Id.a- C .:
M1t). 1'UDtI\lo-.1 -'itt.... bMD~.a 1ft t_ ...-ou .... .'
CU'dloYuc:a1.R • __• u wn .. bnat.oloPoa1 UIII1 .tabollc chanp. .
nnltllw trc. Cbzonio ...... to 1o-12-ea 1IBP at DODtbl~ 111-
teD8it1e. of 5-10 _/.. Be va 081&101&1 ••• to J: iAt o. ~,

. ...,.. eft.aU.,. (.dlca1) appllcaUoa of • .,.~10 eft.at ot 1Ilen
va... 18. JIO.al\1a oD'q 1t tile _ohaD1_ of nch aD ett.ct. haY. beea
~ .1It.ab1saW.·

. .
It _ala 1M _Atioll8d beN that ...., dUtenDt lIlerova.

nManh-o:r1.DteI P"OVP. an actl"•.la W. approach to l'ft'• .u..w
tba beJaariora1 &ad taIlatlollll1 _cblud._ of _ .ttect... ID tact,
it. 1s .at. to .., tbat _I1eAlata (both 1d.lltU'1 &D4 cS:w1Uu),

13
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!bIl'U11ta of flrhl•......,...•• atUIJI an 41tllca1' to
Satez...t.. ....... the .ts-latol7 eft•• of ., OD MUN1 I\no
'are••• vu obM"84. !Id.. acnea v1th ,. nnlu of ••0'\_ 1IrreltiptJ.oAl _ 0I'1eate4. . .. . .

bDt.ber "..,uca • ., vU coalaateclob, tat (16],.vID
1IIY.d!pted the eft"'. of a 2O-Ida ...... to 12.6-aa W» v,

.' DO Yat.I tor power n. clerudt, 01' the 418\aa08 ot \be~D
tI'oa * 5 6 .. e1.etrod•• of tM "Lach- """1' 1'l':~D) Oil tbe
abaoI'pUolt of rl41oaa\l.,. pbg8pbo1'U " be..~olDt l7~ia1-
bnDe•• ftl. tuDatlora va _adW 111 1D1'M1·&n'..... Mil 'lID. vltb
.n.... lp1Aal corde. Abaorptlora acti.,lt, Val toua4 to 1Aare_
clUl'1ltc \be action or UBr. Sp1na1 cord 81 1at .'1011 aloH ntade4
ablOl1'\1oll, vhUe und.1' the .u.ct. ot VIP, 81no.,ll1 ablO1'p\loa
1Dc:ru.Iea. tatseft1cD t.lt that tbi. val nU.ncl of • 41rec:t 1JIIr

-.0 ~.

.. :. 'I.••

1IHI!, wbat. tha tbm'Ml par_tel's of the spe=-u atu41ecl vw.,
. aDd tbenton, vbI~h.. tbe eft.ct•. o~~~ed..!'er•.ot a t.lwmal or
. mJrt,berul D&~.UZ'e. .,. ..: "-.',. : .~. -. .. . .'. . . . .. .. . .."

'. 'ImIe"ated~ pU"t~ 4e~ate4, ~ ~~1a~ c1e_na.W.,e=-- wre lmo8t!laW ... the nnlt. vere proc••* u1nc •
_tbDcl of .,matSon 8tatl8t1ca. ""'.l'bel'l-81&nk foud tbat a
te'Wdnte GpO'" ot tM .,lluVal repon to • '1O-Y, 12.6-ca
va. tlela cl14 not alter ~at1D&1 ,lueo. 8b80l'PUoD iD a ctoc
vbo. aolar p1eZUI bid beea .11"_W. S. coAClw1ed tbat. .,..
patbltio DerY.', tbe ao1ar plau in panlcu1ar, partlo1pate iD
tbe _ ..._81oA ot • aCJlOV..... eft.ct. trca tbe ep1canl'al ncJoa .
to u. Sat.e8t1D&1. rePoD. The .,• .,...t_u.o -:rat.. 8180 plq. '.
a nUtaa\1a1 1'01e 1a till. r •.,.at. VbeD ".8JIIIP&thltla.DIn.'

~;~:~ ". .,.... . an b1ocb4 at ..ok 1eY.l, ~ ~"at1nc ettect of UHr .orr zoe- .
MT'~ ~,~:.:':: .'.8OZ'PUOA 1. !llpe4e4. VJIu .,iDa1,qUa an blocb4, URr~
:'$.':'~" .:~".'~ e1ft... the 1..e1 t4 N80l'P'loD 'but to • 18.... d.1"4t thaD ..
;~':1':" ~:'. .' tbe , ..U ... iaUct. !be rol.ot *lA.receptor. VU &1ao'"
;';':.' ,'. outl'a\ec1. DIu, no' oall' per1pbe1'al DIUI'I1 .'--at. of the QI
~1:· ~ ..'::.:' vact, .. &110 O8atl'al o1Mud._ ver. obaened to be
':' .:):. . ftapoM1l»1e :01' tru..s.,UDc- effect_. .JIQvey.., !la• .-

. aJdft. !a reao:¢loD Wft ola_"" eftA ~ 4.~a\8Il .,.cdaIM,
WlI"el'bera-J1u1c pnpoH4 tba' ~a1. tactor... &leo art.c\e4
", tIBr. Ia aD attup\ to h:rtw rwea1 URP _ehaDi_, be atu41ecl
ce11 nlplratioD 111 tbe epec1Mu uS found tbat UHr cawMd • aId.tt.
111 W. function a1ao. S. 8pecu1ated that W.~ be • nna, .
ft..... (UHr MCtlDl 01' ooD\Z'0111aI ..ura1.~a\.) or n14...
of a 41I'eo\ UBr eft.ct. OD tbe ClUa.
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etten Oil .,...,.,1a1 receptors ud c1ted r.,tel'~~lw'[i;r' o'

J'd,aU~. to the eftect. of UHF Oft peripheral D8n.e.. 11&111, 0•••• 0 •• 0_0.

e1Dce no tbe~ pua_ter. vezoe .eDtloAe4 1Ja thi. atWV. 1t 1.
uaat. to spec:ubte that. th1. at.1IJ7 d..,utra1.e4 .~be apec!nc_::::.
eff.ct. or UHF Oil ceDtral or peJ'1pberal DeUl'I1 f~~~A. •••.•_-a:' 00 •••-

S-tn [17J bettw d••c:r1W ~be r"latloa"'..tei=,,·h- ~
all 1JrI• .uCat.10D or the tbermd;rGl&CI of lUl,"_te4 and d.uftat.ed
·t.-raJ. tl•••• 14 rabbits expo." to 12.6-ca va•• (150-'00 _/ciJ1.,
pft.-bll- • mJlPU1ae4 field, 1Q-d.1 ezpoaun dUZ".tlo~, ,., .~-, aD4 .
·24-- 1ntel"'t1l1l _tv.." exposure.). Tbl.".. e1earll & bot ~r
·bI... tIM author ae.crlW 1ft d.ddl t7P1ca1 ··tellllJMll"ature-lacre
yllMa tor E..rl&1 ~1... 4ur1nc lnadlat1oa. S,·..... attlibuW

••.tlMnsJ c:u.1atloll or .-tl0D ettect to .~~~1'7..Jq,~...a
1a • ce..t.ral ",noua qat... To teat. W.~~~-b!..aneAbet.lsld
uSal1a MIl iAcnand poYer clealS.tJ tl"Oll15O to"'"3QO -lr~8td louad
Uat tile ~atlftt~ eftect,. vu ~at eat.1re1I preCluded. He
va tlwretON .t1afted tbat .utrlc1eAt~ lnte.. UJIP fl.14. an
lovwtul ","'-nt. which cJ1~ anraL CIS .saptlye pl"Oc•••••J par-
tl__~ tls.. t.b...np1atloft. Jtecret~, be did DDt COIIpU'8
• eft.ct., of UHI' vlt.h the ertect. ot COIlft~loD or local beatlac
to M44 tul"t.ber nrencth tn hi. conc1W11on.. Hov....I". hi. 1Itw!1 ..to
be aonddere4 .. turt.her nlclonce tbat. IIlcrov&ve EMP'. attect CBS
t1IIlatSou.
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w. .1IIIJ vould ~~t. tbat. DOapulM4, t.herMl, 12.6-ca·va••
did ~) u ac1ta~1'7 -tfect. OD t.. CIS•. " . ': ..: ~_ "

. .:,. f ... ....:.. --.... &':. ....,;. •.. -. • .. •... • •• • ..

. '. ID .. lateNitlftl article • lIala1rboY [19], to. en.ct.. of
weM, aoftt.beZ'Ml· dOM' of 1JHP OIS co_lt.lolled nneze. vere con-

. .ulnd tI'oa the ItMl!po1n\ that. INCb fi.ld. 1Ilch' p1ar AD sa
~ J'01e 1ft act,ua1JI trlcPrinc Nfl..,.~ tMlI t.bat.
tJI1I pI'O~ 1. pI'MM to ua. IwPotMd. t.hat. URr, or Idarov••
Z'Mp tield., atcht act .. -lAtlftAt,1oa cUT1en- of Gt.r...uol7
aSpall (I•• t.ba coac1u1ou ..s dlacual10ll of tbS.. nport,) •

._. 1'0 t..n t.UI ·Jvpot,bil1., be at.~ to deYetoP oolll4lt.loae4
" ". nn-I to. a 1':'__ 1IIP fl.ld (20 _/.) fA IIlc.·bT mnc 2O-~0

. coal1t.IoDlCl CaRr) .tift'll. aa4 15-_0 uaaond1t.loMd .spa).. ... .
.~. .' .,... vue··noord" olel1JolZ'lpb1~. !!II r • ..:Lt.. of t.lal.... ..
". . .'~"..4luppoillUJll 1A t.b&t. nna.. to 1IIP, vId1e d-....

• ~, _,.~14 f,j' a 10DI peri04 of aw.eto-=, 1M\a-
blUtJ, • _" nd4u1 eff.ct, &III rapl4 aU.Dct.loa. !Id._
t.1"UII v.. 0,-"_ bI' IbDlodoy "L10], •• 11\..11•• v111 .. 411..1104
1a .,. cSe\at11a the Dat. ••loa.~ 001114 oall oonc1U1l.
t.bd VMk URr tl.14. an of 1lt.u. -!At.rat.!••- (.~atol'7) "al.
to • 11.. CIS patteni. He d14 ".to, bDvn4tr, t..t. b1. nnlt..,
vhUe dlleppo11lt.q, 4..."ec1 further lDYlnt.lit.1on .,. t.hat. "ar1oua
u

'
M3 I (..ct•• DOt. as..'IA) cu lin. &I ln41cator. (..uor.) of

1IlCZ'OV...rance EJCr".
ta a "8r1 NCent. art.lc1e, IoIUJr [20] dl.crtbed All In\enltq

~at oon4ucW to N'lial the oollblced ett.c:t. or pu1Md 1IIr
(1.0 -lCfil., other I'tIdla"loA par_t.... DOt p.u) aaI lonlalal Z'Cl
aUoQ (18O-tY z-r.,., 900-1' vb&tle-bodJ 40.) OD wblt.e rate....,
"... PO.' of' ..:le. wn 1rn41at.... c1~ (2__ GPO'" 4"'1oD)
30 tW.. !be tll'lIt.. 1"" VN 1o~ (heed o~) 1ftMlat.e4 vb11e "
t.be HCOaI poup vu vho1e-bocJJ-izTldlaW '" VIP. !be tblN poup
Val ..... a coat.l'Ol an4 v.. 1rra41aW bJ z-r.,. oall.

. 1'111 nnlte of tid. It. did DOt ahov. pre]fwtDU7 IdCIW••
!Iftd1at.IoA to baY. Ul1 protectS•• .rt.ct, a1t.blnap to.., Oil t.M
bu1a of other _aU•• (DOt. c1t.ed) bid t.lt. it. Idpt). s. toUDll, lD
tad, t.hat pn-lIIr apoaure act~ relUlt.e4 1Il a .n J'IIp1c1 .I'tal
1\1 of' z-r.,-1ftld.1at.e4 ani.]. 1Il both II"OUP'. ~ RI'ri.,a1 t.t.

. tor looalq, pN-UBr inl41atec1 an1M31 vu 11.1 ±).24.,., tOI'
Vho1e-bod1-1rr..UaW an1"'" 11.9 t 1.0 d••,· ud tor colltrol .,.]"
20.1 t 2.1 d.,.. !bu, deenuell relllt8llce to z-r.,. v.. tbe eat
produCt of DOa,berM111Br GpOnre. IDlbak at.t.rlbutecl tIJ•• re.ul:ts
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ftl. ..ctlO1l YiU bl'1et17 'l'n'1ev ICM ncezst rel.arch OIl the .
_. D8UZ'&1 .ttect. otlaub-II1CI"OVaft-rap lMP'a aod COJSltlDt __tlc .

..' ,_ ". nelda.' Thil area of N ..arcIl u ~ 1IIteNIt (vitb re.pact to mac
Dltlc tlel4a 11l perttcu1u) btc..e 1Cbo104ov L26,~], WO i. 00"1
active 111 IU&f,lettc tleld reMuch, 11 alIo actlw17 tntereate4 in
zoeleuc:b OD the nfNral eftec:tl Of 1I1crovave-rup DIP'I [10).

In:a11e re.e8Z'Ch OIl ,1ov-t:'eque1lC7 or ftr.r-lov-trequeuo1 EMP'.
1\81 been rather 11111to! 11l IC:ope aD4 quat1t)', 1t 11 .ppuent trCII
the nlelZ'Cb of PetreY (el) (1929), vbIt ll11tlatecl cCIIIpl"eheDilve re
learch ln tilt. area, that son.t tDten.t til the bto1og1cal etteeu
at DIP'I has bad a'loDS b1ttOJ7. Petrcn'alut artlcle 11l 19;2 (22)
l!nou"rate4 a veak eD4. wuatable nt1ex reactloD to a lov-trequeftCJ
IMP. S1Dce theD, Sazonon.·. ftt.arch- [23,24] eccl P1eIdlanov' • ncent
I~ [25J .. tM 0D17 '11lCU.cat1011 td a cODtl~"l&t10D of Petrcw'e . .
&p»l"O'ICll.

8UiODOft [2.1) iDW.t1pte4 the DlNral1\mct10A of rabbi" ex
pose4 to .. 5O-c~ IX' se...atecl br~ lO-M trautOl'MrII tbroq1l

E:x 500-- elec:troc1ea levarate4 "011200 -. Eecb vautormer
nte4 a S5,ooo-y tlellte 'I'M ft'. tlb-£cz&'la Del"ft (Va 11-£11<') vu

tuUe4 uaiDC 811 UIOIl'&pb1c lew, Vblell u4e 1t pos.1ble to leMA
the vava ot uae ·si.'· vltb vet.te. 'rratU1Dl Jl"1or to ..n_uta
tton requlre4 ODe 1DQJlth. !b. fl.14 1Dt._S:t,. rllltP4 tl'OII 300-1000 ",,/em."
Se t0U4 that tllel. EHP ~ten ha.! a c1e1etertou effect OD 1IOt01" '.
tuDctlOQ 8DCl that the effect td a 1J:XYJ-..,[c. IloU. vas 110ft I'e~ "..
IIPPIftJSt thlD the etreat of a '}OO-"oo-..,lca flea.

III bel' ••COD1l~ [at.]~ SUODOYa COIlttmJ.e4 to l~ltt.-,'
the l"01e plQei "'" the ceDtral Mnou apte. 1A the 1DOtor 8C'ttY1t,1
01" n,bb1t. expoaea to the .-~ IK'. Be.," UI.cllt~Z7
.,,\ bbl\)itol"J~p1c dzup. (l1buol, DOfQCa1D,' _Dad..) ...
•~~ better nwa11ft1 the ..81 MCbaDt.. ~ tile IMP ettnt.. _
M1:IIla were lZ'Z'lIUate4 ODe br 4a117, a1x 4a7a -per weeki for allOll'Ul.
III W. at.ua" a lf1J,OOO-",,/a ft.14 vu uae4. She faun4 that lDb1'b1t!P-f:'-:-.......~
Of the retlcu~ tonlat1OD (teata V1th IIID1nU1ne), cr e1U1nat1oa 03\L' t~
otber ntNl'I1ll&t!ava;,. (DOWH:a1n) clel~ D4r-tD4uce4 fatip-. Ill- . --._....~
blDCemeDt (41buol) of CNS actlY1t1 naulte4 1ft lION rap14tat1".
SUODOft tbu f.lt thatabe baA 4emoaRrf"tecl lID !)Ir ettect Oft the cen-
tral ne~ IJltaII relat1ve to ita partlclpatlOD la motor tunctloDil.
It 11 latereltlq that the reaulta of ttl1. I~ are allD11ar' to 't~
reaulta of some II1c:rovaw experllliDta vts1cb ln41cate a .t:bUlatol'7 '
effect ot DIr'. OA Deural atra.cturel. PezlblPft," Oe.lpoY nsPlteel
11l 1965 ['2), a viele wave 1'''' of .11 haw a more 01' le•• auloaou
eftect OIl the ceDtnl nervou Qllteli.
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More receut11, Plek!lWlOV l2S] atueUed the ettecta ot .. lov- . .
tnqueJlC7 (n,-kc::) IMP OD mmum c::oAd1t1oDed reflexes to cold, Ul1~ :. :..... '.
.. ple~ll'apb1c tec::lm1que W1cb he telt vaa the beet approach be..·· .,
c... tit lta ••aaltlY1't1. It. port&b1e 41athen!l7' senerater vea WI.d•. '.'
.e :t0Ul4 t!sat vbeD tielc1 YOltap va vmed t1'Cll 220-"0 flt't/a. .~:'.;~~:-.' e-~-""'-
(110..,/. -.an.aUoD)... CODlUtlcme4 nt1ex~ .DOted vb1c::h vu . . ~.~1= ....(: t
att.nbutu1e ora1J to the VlriatlOD tD fieU volt.... ire .l*=".l1ate4··~~· ..........__.. _~
tJlat tile _cbc11U ot the receptlOD ot tb1a ocr raDCe are to be
t0UD4 til tM zoettu u4 akiD nceptora, the latter be1~ "pacific
IMr zeceptora. Be coaolu4e4, hCMtWI', that InY 11'V1D1 cella,
e.pectaU1 ~a1 cella ot tl:Le .br&1n, are D1F receptorl, aDll tha't
tbe _cUA1.11 of 1Dtrac.~1ular receptioll mot be plrJIlcal a4 c!I.a1-
CallD nature. fte posalbl11ty that IMP ettect. lD1&tlt 'be aDA1oaoua
to ve8k .e. of lomuns 1"e41at.1OD vea DOt Ulcoamte4. !h1. woul4 '...
radlr tile lov-tl'eque1lC7 EHP a =upecltlc at1l:ulua. . .

... .....-- ..-..-.........J.-...:,.--<w ..............--...----------------.--.--~--.;.-·;0 f~:~~F[i
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eUeeta Of other tectors 1A tUI ltuq Ihou.14 DOt 1)ecUlcOUDte4
liDee, .. 1<boloaoY po1Dte4 M, varla'ble (50 cpI) Ilaptlc flel4a

. VIl'8 use4•

.: .' . III tM 1_ uveltil_tleD, 1Cbo1CMSov ltuUe4 tbe 1Iapu.1.H
. .".,"~ aatlT1t)' of.23 1lolate4 ·cortlcal D8uzoD.I.' :Ze cou14' not detect .,
-. ;.' chen. ill tbe1Y1i~l.etl'i1t,. dau'1na expolUl'e to b11 IDIID8t1.C

t1e14 'Pu_ten, bolt 41'! DOte that tbe1r leDaltlv~:t1 to 11.t iD- __~
cre..e!~, aa4 ODe aU after the .etlon Of the 1'1e14. Wb11e (l_-_~_.,._'.__~
D0104ov vaa c8ll'tlou. 1.D 1'01ntlD1 O\1t that the IDIDber of DlNZOU ..
ltu41e4 va lD8Uft1c1ellt to uaw _ CODeNt. cODclua10Da, be MD-
t.101le4 that a IDOrpbologtcal aulyal1 of &11&1 ceU. ab0ve4 thea to
'be b1&'s17 leDBStlva to llapet10 ne14. (be did DOt apec1f7 vbetbor .
be _eat CODat_t or vanlble tlel4a). Ie luge.te4 that the b1.O-
'~ica1 -~IID1.. of ....tic neld eftecu 011 DIUl'al ItNCture,
lI1.t weU be elucidate4 b:1 traclDl the chem1cal &C't1.T1t,. ot 111a1.
celli, the troph1c: tuDct101l ot Wlch 11 aenerall)' accepte4.
~J.ocloy~ ~er nleazoch OIl th11' approedl•

It rill 'be lnterelt111S to lee how (If at all) J(bolo4Ov'a
1UIMtic ne14 ftlearch aftecta treDda 111 fUture ID1crowave reaearch
1n T1ev ot M' actlve lntereat 111 tbe latter.

Recaftl)', ChlmeDkova (29J, .. lt 111 reQODle"tO J(bo1cc!OY'.
relecc:h, l1lVeltlSate4 'the ZED ectlY1tJ ot rabbltl vltb chrozd.caU7
1IIpllDte4 elec'tl'04e, (eeDaorlmOtol' area Of the nlht cezrebral heId.,.
p!len) expoae4 to ,00-0. cout.1Dt ....tl0 nelda. Actlvit)' betore,
4ur1q, aDd atter the actl0D ot the tield v.. 1IOD1tored u.1q. ,1x.'.,ll 1D 6016 telt.. He obaened a c1etlD1te at1allato1'7 eftect of
tile ..-tl0 field .. ,bove4 ~t 1t v.. DOt. a1\mct1oll of ev1t.eh1~

the field. on or oU. Se VCN1c1 DOt lpeculate Oil Wich CIS Rl'Uctun .\
••• epeeWc ftceptor ot J2G"', IDl1 ",1t.e4 tIuIt b1.a 1\atve
~. VOQ14 'be d.ewte4 to co.puo1DC UllMtic ettectl vitia tIaoae of
weak Dee of 10000Z1q nd1atlOD. 'l'Id,1 1I1.'t 1IIp1, that Cb1~a
Ie 1DI81IN whether .....t1c ne14a haTe a cpaclt1c ettect. CD '~a1
1'trW:ture1.

III hi, mol't recent eClllUDlque, Dolo4Dv [271 41aC\iaae4 the
.. bio1ol1ce1 e.ttect.a of l1181Detio fte14a in tonal ot apace .blola., aDCl

IDI41c1Da. He Pl"OJ)OIe4 t.be use ot .I.tlc, mt.1rar11at1oll tie14a tor
Ipacecntt a4 ~o atate4 that exper1meDtI ba·,.. ,bCMl that tluctua
ttou 1Il~lc field tnteDllt,. ahortft the Ute,paD ot rat.l, In
ere... 'tbe !rl.DI1ID tUcker-1'\lIloD tbreaho14, aDd attect the onat..
t.1on ot UD1ceUular ala-, h18ber pluts, lnsects, IIOUulb, fl.b,
IID4 b1l'da. Such f'luctuat~ODI alao aftect the PIleral bealth ot people,
• ntlecte4 111 bOlp1tal stltlstlcl. IDcnuecllla&DRlc fle14 lD
teDalt)' st1mUlate. =tor actlVit" cleere.....eu1tlVit,. to some
at1Jaul1, cm4 af'teota Em actlVit)'_ CoD41tlone4 ntlexee to. a masz:aet,lc
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ne14 c. ~ uftloped in fl.b, bat Dot 1D pip=- 01" rab'b1'ta
(aall)lte the a11eae4 eft,ct. ot ......lc f18141 OD the tc,,:=r).
Rum8D v1eual1Jnpa are altered. 4u.r1DS e.lure to • 1IICDet.le
1'1,14 _del" tbe lDtluel1ce of ~.1.• (... ·th•. 41.cua.1OD at tbe
.4 of tbt. report) aD4 _'C~DI. 1Qao104oY netate4 btl. beUel
cat ..-tic nelda l)l"1JI1U'l17 att.~ 11111 .cen., u zoenected.
111 1D41Y14uaJ. Deuron ~t1V1ty (~rb~. he v. reterZ'1q to 111.
19651e.'uch. alth=&b b. 414 DOt eite Ufll'Ub l1catlona 1D Wa
,.,.) • Ie alao It.atea. ttlat. "...tic&1l7 treated vater haa a
blolostea1 ettect," althousb be 414 not 411=•• 'the ..dum1..
01' pathV~ f:lt tbt, ~eae4 pheQCJleQOII.

IA ceneral, it VO\lld. atJpeaZ' trc:xa J(ho104oy's atateaaeDta 8D4n.,arcb tbat. the ettect.1 or ].ov-treg,uellCJ IMP', a4. ....t.lc
t11148 Ceapec1al17 1I1tena1t.teDt 0.') haft a c11reet ettlet OIl ~al
.\Neate., ezd tJaat the., effect. aN 81a11c' to tho.e pl'04uce4 b7 .

.~ _thei'al alcrovaft lntemlU.s. It. v1U be extnmelJ 1AWnstl~
"lto .... wether JCho104DY'. Ylev that the cU.,ncepb&1OD .' sl1a1' c,lla . ,
aft .pectric DIr au4 MP receptor, 11111 be 'borne out b7 Mure Sentet

. 1'8"lI'ch.
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. 80ftn CODCena tor the actual ett.~t or lI1el"OVa"'*-hIp acr"
OIl ...... 'bIe1i DO le•• 1Dteu. tbu tMU' tbeoZ'etlcal 1Iaten.t
.~ tIae.. fte14a•. MOftOftl', W. npoz't v:U1 nov'that, tbe 1&It two
J'lU'" (."'01&1.17 1966) haft Jiel4e4 • chwIatlc iDen... Sil'tb8 ,,'
'¥OluM Of ••tel'181 devoted to the tbercpntle, e11l11oal, .. ',.: ,
e'1I8ell111, !I,Il8111e capac1o. of 1aD. exponre to .s.eZ'OVU'e' ...
eYeli ....tl0 u4 electne tle148. Pre'-=l1, tha cblet ',*a .
toX' 11)'118. 1. Yu. A. Ollpcw [32]. ,

.' OtbelV1.e, aa11er aDA IIOn'l.o1ated sraUP' are .r.uc~l1
actiw 1D tld.. tle14. Atazae11.hV111 [30], tor ex.,1e,~~.:' "
the ert.eta ot var10ua 'PbJIlot1wr~lc proceaure. OD lI\IDu.a\ol' "
re,poD-e to 11_10. 'lbe attect. of UIP, Ua1.bel"ll1, d ptDt b~:o
were 1zma.tllate4. 110 1JIIP n41.101OD pU8lOtera wen 4eacnbe4. A'
total of 11 pat1ellta vtt!l last.rio Ulordera va esm.d, 161 Of .,',
1lI&OII recelYe4 UIIP tbei'&p7. At.ueli.laY111 t~ tbG 1JRlI' .tll11U1atd ",' '.

. , 1IOtOr reaetlO1U1 ill t.he ""0I"11oJ ot c..... loveftr, be obt.a1an' -'
b..lcallJ til. ._ ftlUlt. troll 41.thefll1 aD4 'baUa proce4urel,
reD4e1'1Dl tIlrI C0D01ua10DI U to the .c11'le etteeta ot tID' 011 tbe ~.~:

c.ntral Denoaa l,.teII 4ou~1\a1. Be COIa01ucIe4 tlaat all t.bz'ee p~
Cft4uft. alta""' tbe ft1r,ctlOD&1 Itate ot the CJ8, vtdcb UJI4oubte4l7
plqa a pnIII1D81lt. role 111 tile p).lt.l". etteeu or tIleraw.

AI npr4a the bRlaic lqIeeta of h__ exponre to adero
vaw., 110 .bou1c1 be IlOte4 that tbl...~ot CODcera 1. of lDtere,t.
to 'botb the 1I111t..,. aDl1 elvS.l1a1\ eel m

'
tl... TIle SOViet lI111t8l"1

aecU.cal .emee b.. p1qe4 lID .tlft role 111 .....iac h7I1a1c:
c:oDll1t1OD1 8D4 tile Itate ot v~fte" ",ec1 to n4ar t1e14l. ,
JCap1taaeDko [,,] c:oa4uctecl • c1SDleal UYaUp'tJ.OD 011 100 JOUI
lI111tU"J penoaDll (66·~.Ac1 to rl4ar, ,.. 0='1'01). usr tle14a
vue aaeratecl b7 cleel'..tel' n4 c:eIltSaeter PDlraton. Se cU.4 DO\
Vl'OYlcle ., 4ce1Mt l'7 clata.

.. XatttaDeDkO ..IOMlu4e4 tbat. tM Dlnoua 'Ja. vu the tint (.,.tea to react t.o UIP, IDI1 tobat the •..,.rtt7 of'DfNl'Olol1eal 41.- ~--
orden va a1\mctIOD ot tle14 ~lt, IIDc1 durat10n ot exponre.
AltbeJd.. vaa • proISMDt D8UI'01oI1o~.~ Of the de1eterlOlll

. eftec:t of UIP. Cazr4lovuw1ar UIOl'defl, alao obaened, were DOto' (
.Jlarp17 pz'ODOUDcecl a4 vere .1U4P4 t-o la reYenlble. 110 lpecU1c -'--__
'theraw tOl' UBr~ 11 kDovD, althoqh piU... relU1t. bae
'beeD obtas.ae4 tz'OII: 1) 1Jl'traftDOU,l 1113_ot10D of a ~. s1Uco..,
" acerbl0 ac14 .0lutlO11 (4oIe act. frequellq of .1D1.traUota
~ I1ftD)J 2) .1tr:tc1m1De a4 aecu1.JdDe 101ut1on (dole azac114-
adldatratlOD 4etall.. DOt slWD), ,) Ii.ellS (DO 4e'ta11a I1ftD)J
a4") 0.005 I ot'Albuol tbne ttlDe. per 4.,.
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IA b1.~ reYSev1Q1 b111ezd.c l'ziobleu or !ales exposure
to 1I1cl"OVaw-ruP ...., 0lI1pl:'Y (1965) [,2J coul4en4 data t'l"CII
.. t. 'back • 19" :n1aUft tel tbe etteet. ot II1crovaft-razap IMP'•
• tile .... -""'- ~- .. other 'Jatelll. AJIOOI tile IIU7 Jzu-ea
_ QllJ'te.t ot ccrov..eoul.teGt17 nporte4 b7 Sm.t'·obaenoen
erel lOa. of --r'7, mpoalDe bea4acIM., lA1a.s1a, 4!&dDe••, 1m
100111101, 4el'DOCl"8Pld-, ad. 10•• of awetlte. AutoDcldc 41aor4en
baft 'beell c~r1M4 ~ ell..,,!' la car41lC, bop.tlc, ....uo
tate.t.SA&1 tUDctlOD. AI 0a1}lOY .... 110, _toDcaic .toD1& 1_ a
lH 1011 .)WP'toII'ot expoave to Id.crovaw.. _ COM~ ~at t!w .
.., ec cnl NIl! peniateat'DeUral.~ td II1crov... an Mar
..tJleua a4 flltoDoIdC (pdaU'11,J .,acotozd.c) ~~.. 'I'M••
•~ are alao ob••rw4 AI • relU1~ of exponn to titl. coaablMCl .
ettecta or II1crovaYea u4 x-ZOIQS. Moet ulcI'OVaYe-IDdlace4 lla1tta
-.. ~nlb1e, e.s., patb01oI1cft1 a...- to Dftft1 atftctvea 1.
'una1171DD1ID1tlcat, .ccori1Dc to 0I1poy. 1&r!I4t, II1crovaftl CIA .
:-O.e balJllc1D&tlOM, aJDCope, _4~. (the 41ezaeepbaUc .
~).' . - .,.-

"0( _•

.~ ~~. OdIC" tM1a tbat tile ettecta ot DCPt. an 9a&U1oatlw17
,_leal Vit1dza • Viae -a-:t,. (t=. 10IaC to ultru!lo1"t vafta,
·100 to to ~,0t0 b). 81. opbloa 1. veU bone out _ tU art1clel
,.ftY1eW4 fa t!a1. ftPOft, ... a1tbcl1lb be b. DOt cU.... PI'O'b~ ot
.~ to tlQft17~10 .. electric-'nelda, it Ibou1cl be =te4
.t1aa\ v,e1oY.' 11.[~) Mlltloa -D7.~ cbarect.el'1ltlc of II1cl"O
:".. etteCq (bel4aclle., t.r'eIIOl'I, eleftted. pain ••1III1U'91t,., de~•
.neld.) 1D ¥often expoae4 to coutut ......10 nelda (150-1500 o.e) •
.MIDOft ['9} nportecl c:bancteri.Uc II1c&-OWue QIIPt.ClIII (4eI'llO~".
:·.tm'lUOYUcul.. IJattta, tr.on, JanerlQ«rOl18, ""Mbe, tAtlsue,
}'tIl.a, 4ronSeeca) la vozken ...... to electr1c nelU
'::\~le II ..,) lallOO-500-kY ¥roeJectnc atatloaa.
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'%0 ••tab11lh expon.re DOZ'IDI, Pukalcma exposed. aa1IIa1I to: 116-,
se-, u463.7-11C tielda (5000 vI.) a4 tOUD4 tat aD1cA1a S"'"
ult:'u)aort.-vaft ruap vere kille4 vlWD , 1IiD, Wile 1 bit l1114.s.o II1D
v. l"efl'I1re4 tor .atll 1Jl tbe abortva. tle14. Sbe tOUDIl 1M... .*1'1I&1 t1aft1llo14 iDtelUllt7. (DO ben... iD 'boa, t.eGperawn)·fW
ultrulaOn vafta vaa 150 .,]a 11I4 toI' ilion ¥aft., 22SO ..,/.. CUODio
(turat.1OD DOt lI*ifte4) apoIUI'e to tile.. ~ltle. eeuatl a"·
en.. SA .....",. ob1=l__ dao'tMatU•• -=t1Y1t)' lIOn rapl41r blUe
~ to ultnlboft "..,.. t.baD dIar1D& apoIUI'e to mort .....
~ca blopot.-lala wen 4.,,""1e4. AD ultna)aort-vaft llltlllli~of

1410 .,/_ acl a abortvaft 1DteDlit)' ot 50 .,/_ wzoe tOUD4 to be -tbftlbO
lZT1tut1.- M 1Ja tobaDOYa'a atuq (7), _ u1truJaort-vave 1DtUIit 1
Of 150..,/_ v. nttlc1e11t to e_. tbidceldDl of aural tiben, pro
toplunle ""WD& azul v-=u.ollut1= 1Ia toM tba1~bypotll.l"c ena
a4 Mda11a obloa&ata, IID4 local Jc~o1Jl1.ot 1Dd1Y14ua1Ilft1"OD1.
S1az'1ftlilll ~ oce.ioul cortical wr_4 c.ll. ID4 D8\U'OII ftCUQlel
va alao DOtecI. CD tile bui. of t1ae1. 4&ta, pend.111blo IIuMD ez·
posure tntelllitt •• (duratioD at ..eure 1IOt 11ft1l) were let at 5 .,/.
tor ultruhort-vaft ~1.14s 8D4 20 vI_ tor l)aortvaw ne14l •

•

•

25
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!be SoY1et lI111t&l')' lICCUe&1 ••mee repr4a the ZleUZ'al uc1
other ett,eta or lI1uova.,.-raap mer', DO le., ,ertowa17 the the
elYil1u cc 'DJt1. Protea.or I. R. Petz'o9 ()S), a *,,01' aneral
1a tile -Ucal ..me.... _bel' of tM Ael4ell7 Of lIe41eal Selace.
USSR, eOllCNl'l 'V1tJ:a tIut t1ad~n.. ~ tbe clTilie. co-'ntt7 m t!a~ &'.
1I1cl'OWaw-tte14 lDteDalt7 creawl' tbaA 10 _/=2 coutltute, a tberu1 '
bUard, IDl tbat a1crov..,.-rup acr', 41net17 affect th. !Nm8D CIS,

PIDOY ['1) $.A a neat U'tlcle Dot 01117 .... tbat II1crovave
hDP .'a 4S.nctl1 .trect 1:1... Dl'U'al proe•••••, ~ clalaltl••
tobe,e ettect. luto three tml1er.~: 1) the DeUtutbeue a,u
4roI:Ie (nwnlble), .lnal&toZ'7 t.nataent lD41cate4J 2) IIl~C
vaaoto=c dr't.ODle. (occUlcme "7 at.able aD4 1noe".nlble)~ be4 nat
1l141cate4J 8D4 ,) tU 41eDCepb&Uca~ (Yilc:el"&1. cl7atuDcUOD,
bnen~., Ilnokl.ala, latent 01' Oft" llnOt.laal-.o-bypo\'b08eal
a4reu1 4Qre••1OD, depn"e4 ,uua1 =4 food retlex.,). .D1.acepisaUc
..... are DOt &lvtp ftveralb1e d bed re.t. 18 "1D41cat61.

'DIu, tid. ,.ctlOD ftflect.. tJIe tSNIft'Id.t.,Of the Scm.et
clUll• ." lI111t~ co ,n'tl.', *1c!l t~l tbat It1c1'OV&ft-raDP
DCP'. (... 10 _/caa) cOllltlt.uw • occupat1ODa1 basanl .. thatthe.. Ue14a arteot. tM '-- ceatn1 Denoua .,.te8. 8CIII8 or the
clla.1cal Obaenat1OD1 cllacuH4 11'& Wa ',ect1OD VOU14 teDtl to~"
t2Mt ftlldtlll8 ot ncla ftMU"Cben .. PNlUD, ICbolodoY, X-Dlk17, eza4
otIlen, *0 r..l that a1crovaw, e.rt a apaclfic or DOIlt.benal ettect.
OIl DeUre1 ,tmature••

, .

PI'OII tbe tore"l11 "'1'1&1., llttle ...bt _ n.atl'& ttld tbe
1IIJOI'1'7 of t1Mt atoM1... sowtet. cc 1"t1 cODCel'M4 Vitia tIut bio
1oIiee1~ of IMPta (d lIP'.) ... ot tIM optDSOD tIlat the,.
fte14a••,"~ SA tile Idenv.... nap, 4l~ afteR oeun1
~. eDI t1aat ....81 stftetuna (elJUlallJ tM CS) 8ft tbe
.., ...1'1... to Idcrowa,.·nap .'.. Cl8 .ttecU ban~ 01»
..nw. • • hault of apoeu.re to botb IIOIItIavaal IID4 tUl'II&l iD
teal1t1... of palae4 tal aoapa.] ,ad. a1cZ'CWaft.. ,.,. 1'lI..&I'dl ot tlle
1IUltu'7 -. c1nU. cc m"l.. bel be. larp17 pan11el. '1'beZ'll
11 ..... nc:eat eYl4ece,tbat pure17 --.auc 8D4 electric nelda
Clll be 1DC1w\ecl • a1VOVaft-11k. CIS .t1lall1.

• At t1III pm.. u.,'SOft" op1D1oa 110141 ~. DIP',: 1) afteC'
tIae .tn&ctve .. -..s.cal reaetlY1t7 ot DIIU'61 cella (Pret_.
[5,6,8], JCIao1adoy. (10,86,21], ~DIk17 (U], to1&*1P t~], .
U'lldl1ta [1,2), u4. ta,..... (T] D4 otlaeftJ '2) the the7 .., e1IO
-.ft.ct t.be .1.ec:Is1ar atftctWe or D8U"al Rractuz'e' b1 Yirtue ot
ftlOUllt t.l' otUl" a'b.01'pt1OD (Pre... [5,6h IIDll ,) tba't tbe eft'~.

ot .'. 8ft qua11t.tlft17' aulecoua tor • v14e 1'requenC7 raDP ,

.. 26
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(100-30,000 lec) aZl4 that. ~Jltheru1 eftecot. 11&7, 1D fact, 'be or Ii (
-ld.cl'Otbel'lUl- zaature 1A the abaeDCI at .ore cODCreto en4eDCe to '----
tM CODtrfZ"1 (0I1poy ['2) u4 Pnlaaza [6]).

'1'U n1atloaaldp 'between 081pw U2] .. Preaw (6] Ibou14
be .1It~0D04 .iDee tben il a aU.' 41ucre-nt. 'bet.VIeD tile two
nlatlft to tIw DODt.benal ettect.a of aicrov..,.. ... 0II1poT, 'fblJA'I4-
lI1t.tiq t.bere 1. nta..DCe tb&'t II1cl'OVawa haft a blologlcal, .. ":_
eapecl~ a !MUral .Nee' at t~e14 tDteuttie••1cJa 40 DOt pl"Odllce --,. - _
,erceptlb1e the~-'c cIlu:.p., t ..la that 1t. 1. expen..ta11J .
1JIpOailble to demoD8t.l"ate a IlMtclt1c, e.I., ~.m&1, II1crova.,.
efte~·'b7 CQIPU'1. that. al1ep4 effect vitia & t.ber.oc1U!va1eat COIl
VOl. lie nuou that 11ace biolollc~ ob.1ect. 8ft e1ectnca11,
betel'OlfteOU aD4 .1Dce II1Cl'OVaw-rap acr'. baft a~ 1.1eot.lw·
'tMnal ettect CD ~ou t1l.e. 8D4 orl_, a 41ft.reDc. bet.".. a
Id.crov&n ettect .. a DNtral teat etteet. 1. DOt DlCftIGZ1.17 due ~
.. WIkDovIl ntratbel"llal tactor, 'but 1I1Pf, 'wn be a twactlO1l Of •
U1IIIftJl 41.tn~toc of beat 1D the Ozosmtl. Wlcb coq14 ocn ita ova
pecna11ar ettect. ne .eWe ant. fit .; a1crovaw IMP, III Gelpoy"
Yiw, .bGQ14 0D17 "De ...s.~ u • 4eIIouuabla trauter of IMP
aers:r ll1to DODtbeJ'lla1 eMlV. I. tbereton , ..111 til. tile ... _
aUep4 -DOlltbelllaJ,- 1dcrovawettnta IICCepte4 1»7 ?N_ .., wU
• -JII1.crot.belU1- etrecta 1A the a'bIeace ot CODClIl.lw ezpel'1Mdl1
~e to the cODtI'V7. -

Pre••, oa the other blDll, 1. lIOn lacUM4 to beU•.,. t1aG
1t -a II1cl'OVaft Dr toe. DOt reNlt 11& IIr/ perceptible temperatuN
11I1tt.1 la • OI'lWIU, thea uq c:1lueo la Ita beba..s.or, ftmctlC1a,
or atl"uct.v.re CGD be attr1butecl w tU DODthemal MCbu.1_ or tile_
IMP, eYeD 11 It 1. Gpel'beDtaU7 s..poa.lble ~ 4*IIouvate1:laG .
tUZIIOPIdc .. DODtbenlOPlde IIIr 1IIt.aIltie.... 11ft J1... to'
4lttereat nectl0D8. ID Iboft, In•• teela thd tiler. 1• .-p1a
ft14eace of the BOAtb.eru1 eft"" Of mcrov..,.-rCIP .,. bJ ~1'tM
or _ .aohte te.peraWft cll1tertOD V1d1e O.iJOY' t ..1a .at,-1ti1e
aor.1iberu1 ettect.. are eat1nlJ JOIllb1e, tbe7 baTe' DOt .. Jet ,...
.. vell eu'bRatiatecl pbpl01oc1c:a1l7 .. themal ertect••. .
. rar rro. ab&tl., S~et re,ttardl ettort.. 1JI tbi. en. aJaoIr

"'-17 1DLU.ca't101l ~ cOAtll1lfac at. t1aell' pn••at v.- or efta 1Ja
'teD81tJiDl, u retlacte4 111 tba rec:er&' lara- Z"rIlev III"t1c1e••
c:1l1et1)' 'b7 Pre_. aD4 Clip. -PreauDI. len cOIIpr..uift miev,
11te Oslpcw'., vu PlbU.be4 1a tU 1ut b&1t of 1965. At tae "s.
ot that VI'1tlq, be ••tlaate4 tbG 8PPl'O:c1IIate~1000 vo,.. 1:114 bleD
pabl1lbe4 011 tile blOlol1c81 IDe! .ed.1cal~. ot IdczovaYe-r..
DIP',. '1'tuL't NY1ev, "31'Ste Jd,. pNf1cu OM', coaceatn.te4 he-'-17
OIl \be poea1ble _cb8ll1... of DCP bl01081cal ettect.. MQ.t of tbe
nceDt article. 41acuad4 1a the 1965 rn1ev vere clted. b11a111 ..
eY14eDce of tUrmal, tm4, 1IOIt 1Dtereluas, noDUael'llal 01' .pec!t1c
ettecta of DIP',. ·...1l.retoN. l'vcu14 DOt. be lnpru4ent to expect
that. 1IOre attentioD 11111 be patel to the biophysical mecha1-- of DOD
tbensal DIP aeura1 et'1'ect.a thaD bu beeD la the past. altbOQlb at
the preseDt'time, there Is Utt1e eY14eDce to eupport till. expect.tlOD.
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'\lba~ tbe ~. 1. ot aell1zlteue zseu.raJJ)' o1"1e:te4 res_arcb
111 the reaJa ot Idcrova.,.s, 'b7 SOV1et theoretlcla:a &A4 pn.ctlt1ODen
1. DOt eDtln17 clear to W.' o'bMrnr. \Ih1le Ot1poY ('2) ltate. ., ....
that thena11Dt.eDllt1e. are eZlCOUDtere4 mda le,. trequnt17 =4e1' ..,r',· .~ •.
1Ddu.tnal cOD41:.1oDa CV1D1 to 11Ipro"fM h1l1C1c ~&ctlce, cl1:d.c&1···"t' ... ~: '",'.
8"V'&1v.at.1ODa ot tb: ~t=tla1 buazo4l ot zsODtbenal 1~tell.1tle. ~OD.

t1DUe at a .tea41 pace 48.,1te !da ttltOZ'7 f'..hat· lo-c&1.1a4 no:tbeua&1. •
• ttect. 1I1ab\ well~ -lI1erotheS"aAlII •
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PreIMD (6] .=1ate, that II1cl'OV&ft8 elll be 4e_lopecl 1Jrto
a v&bIab1e tonl tor naluatlD1 tbe ph181cal, chI"teal, 1D4, l,pec1a1l7,
molecu1u' propent•• ~ tt.lUe.. fte tberapnatlc 'lae. or aiCI'OV&WI '
have beeD ".U ••tabUahH. COII8t4el"1Dl ttle nplc1 4evelOPMUt ot .' ,-
1&181' tec!mo1oc1, it ..... 1011c&1 to apect tIIa' sme' 'tUont1c1_, '~:...,.. -.... i .
re.eU'Cben, azac1 hJ&1n1lt. V1U loem turD t!lelr at.teAttoa to the'\lo-, .:.:;~.::': 'j
1oI1cal, .. ,.I'ha~ efta· DtNnl, ettect. of W. factor. ' !he 8O'f1.. ',' ,
UN ot luen 'tor ocu1&z' I\II'PI7 1. a1re~ wU JmowD (lIe1&o1t.' JA- . , ;' ,
.t.tww or .,. M.......). ReCIDtll. the tint SOYiet I'lport to CClM ,~v-'-\'
to tu attCl1ltlOD ot uatl OM.......I' OD the 'b101o&1cal ettecta ~ Z'Ub7 .;.~ ,I
1aIer n41attOD va. pabllMe4. OOJlOdftlk17 et al. ("2) 4ncrt'be4
upe~t.Idelt..-. to .tu47 tzM 1Ma,. abeol'PttOD cbU'1ICter1atlca t
of b1oo4, okla, luc:' tt._, u4 ftI'lou otMl' a1IIal 01'''' u4 iti..... 110 MUral etrw:tu:re. weN ..zs'tl~, Dar ba4 It1l1 of the :
~OI'I' ~I ""'1' bem DOte4 tzs CODDIct.loD vtt!:a lI1eZ'Oftw-or:tezst84 i

b101o&1c.&1 re.eU'CJI. It __ nuou'blt to ll)8=1&te, bcMrftr, that !
tU Yaluab1e expel'1ezsce pUenc1 'b7 Id.cnvaft reoearcben VQI14 re.ulJ •

1eD41::':=::·ft1aUft to _ poel11t~ ....t1caU_ 1\'

Of Id.CI'OVaft naearda sa 'tM non' .-..81... (110) til•• ~1al

==::"~'=S::l~~:'a::)'~=~1OIr ~ .J-:'sans. A. I. Popcy. ~ parpoM of tb1••acUOD t, to~ pan.-
JlJddo "'~J 1t I' cGllJOH4 Of ncUOMIISMeN, tedaDo1ol1.t.I,
!aDDotl.,., -Uc&1 40c:t0n, 'btoloClau, MIl JQUo1ol1.ta, 1JIC1I&4-
1111 A. S. Pre..., 1\1. I. X-MJd7, aza4 1\1. A. 1CbOlo&w, the tlIree " J
1aa41111 S«m.R .poke_ tor tbe~ effect. Of 1I1cl'Qftft' .. , 3
(eDc1l181Det.lc t.t.a1da) CIa DeU'&1 .t.actvea. ftS.'~ belA ttl . ,.:' ~
ftnt. "'Uac OD U 0Ct0"-1' 196' to 4S.lcua -sc. Pro1a1ea of ......., '. 1
PI)'CIaolocr.- 'DIe ,ectloa V1U procee4 to aDa1lM taw VOI"14 l1tera- .f
tv... OIl P8Z'.JOb1~ ., to reoOl'tl Ia4 c1u1s.tt ob••na'b1l ~
c.... ot -IJOAtueou" te1e,..t!I7, ea4 actuAl]7 COAduct upen.antl t

4eaUq vitia~ nvraau.c1b1e te1epat1a1c ~... Prot••lor
aD4 Doct.or of flec1m1ca1 SC1eDC. I. M. ICOC-, CU11MA ot w.. B101A-
tOft&ttOD lecUa, nate 1D tM M'DO'.IDC-.zt tIla'. "'1'.be ora of ....-
lat.tOD coacen1Da te1epaWc _eDeMU 1. Oftl". '1!Mnt 1. DO Dd4 ':
~te Ita ez1.teDc:e, but ntber a DH4 to 1J:&w.ttp.te 1t.~•.
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sue. tM lD1tl81 "II"«IDl'..-t at til. OZ'lIlIa1latloa of tIa1.
HCU0Il1la '''111966,~ ODI Udlt1o-.l1tn Of btOZ"MUoa_
e-. to tIae atWDUOli Of W. oblll'Wl" OCDCII":WII tile actu1 f\ma- ;' ,:,'.
Uca Of taan HCtlOD ("lJ. ftiI alt &M4 _.,.r artlcl. JII~ ,::...;'.z:;:.;
1l1be4 oa 9 OCtober 1966 ..Uou tile t-.tU. _ Of tu. %. ~7 .

akS1 .. a l'U"tldp.m lsa • te1epat1do apert.e= 4eallD14 to dUt,l'
IIltlate Qe ettecta ~ • DO~ d IQpaot1o ltate OD --..J.
ftIIIIltloa.
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• "..... A. 8 •• YU. I. X-uJd~, ..... A. tAv:l.tlu. !be blo1oClcal .
tAU. ot Idcrovaw.. v.peW 100000DII07 blo1OC11, Y. 51, DO. I, '1961.
61-10' (aRS frlDl1atlon mo. ~51) •

!Olpt., M. I. MOr,bo1ol1cal claapl la _SMllupote4 to Idcl'OVtft••
'; YOfl'Mlll:uOrto1ocl1, tls1oteZ'apll 1 1ecbebD07 tlU:111 t tv7, DO. 1, 1959,

:\4. l1-a (NtD Abeuaet). . . '
~ .

.
::1"'•.". " •..•.~,..F ' ,:. - .7P,.,..,.,.~~~ - _ ..' 0" • ' .......-._--,.~~-~,... ••:.: ~._ eo._

• 1A'bIDoft, fe. A., _ II. I. to'II•.,.. aa... III tIae b.1"'&t.nou.... ."~~7" lDW~ MllDleuau sa t.be cercbnl cona ot .sM1.
/ .... Qe~ or alP. III. .,,"ao-SI11e4oftte1'ekt7 lMUt.1at.
'\'. IllS,.. t.na4a 1 ~I'O~. 1fN47, DO. 1, 1560.68-71t.
.,.,,~ ...,".:. .

•. 'IS P a, A. I., ID4 Ta. I.~~.~ appentu tor 1b4r
~. bI t.be ead.tab111t" of ....c:u1ar ,~tlOU 41&r1D1 lrn41atlCID
i" '" ~CIWa""'I. l1otl&1ka, Y.6, DO. 2, 1961, 231-23' (rer~ Pm.)•
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